In order to find the causes of price volatility in bond futures market, we consider the potential impact of trading properties and construct a multivariate linear model between realized volatility and Behavioral variables included the strategies of Open, Close, Long, Short and turnover. Then through an empirical analysis of tick-by-tick data, we found that realized volatility is negative respectively related to Long, Double-close and turnover, and positive correlated to Long-Close, Shot and shot-Close. The double-turnover has weakly influence, and both sides explain differences. The volume is not significantly explaining the price volatility. Therefore, our findings will be helpful to manage the risk of bond futures transactions.
Oolong event involving more than 150 stocks trading losses 194 million Yuan. This shows that microcosmic reason of price volatility is of great significance to the risk management of futures market.
In this paper, some reasons for the futures prices volatility sums up as follows. On the one hand, the foreign scholars study the correlation between the volume and the positions. Crouch (1970) found that turnover was positively related to absolute return. Karpoff (1987) believes that correlation between volatility and turnover is weak. Bessem binder (1993) selects positions as market depth, and finds that positions and turnover are positively related to volatility. Chan (2000) found positive relationship between price and volume, and the trading positions and order flow interpretation ability is limited. This is confirmed by Huang (2003) . Chevallier (2012) In general, scholars mainly study the correlation between positions, volume and price volatility, but ignoring empirical analysis of transaction tick-by-tick data to confirm the correlation between transaction behavior and volatility. Therefore, building a linear model of behavior variables and realized volatility, we show that trading behavior of bond futures and realized volatility have significant linear correlation, and the price volatility caused by the trading for variables. Therefore, regulatory authorities may be controlling the trading behavior to avoid systematic risk in the futures market. As lacking of ultra-high frequency data, we use intraday tick-by-tick data to doing empirical analysis to reveal the microscopic reason for price volatility from transaction behavior. It is importantly significant to improve the risk management of bond futures market.
Theoretical model
According to effective market theory, the price contains all the information, so based on the "days return square" measurement method ( 
and sum squares of the daily price is as below . It approximately approximates the sum of instantaneous volatility for a period of time. Therefore, the intraday volatility converges to the integral volatility in probability.
Where 0 M is the total number of transactions in one day. Due to the volatility is the observed distribution of the theoretical value, so the integral volatility called realized volatility (RV in short). Then we have extracted each behavior corresponding to tick-by-tick price, so the behavior contribution of realized volatility is defined as follows: Figure 1 shows that bond futures prices decline in 60 days after the listing contract, this time in 60 days after shrinking down; to 180 days, prices, volume consolidation, the overall trend has not been rising, fluctuating trend between the two variables; but the return is random and aggregation features and characteristics of volume fluctuations obviously, there is a linear relationship between the two variables.
Realized Volatility Analysis
Based on the realized volatility model, the expected volatility (Figure 2-12) is obtained. The realized volatility reflects evolution characteristics of intraday risk of bond futures. As to how to find out relevant factors, we classify the transaction data in the order of time and calculate the realized volatility of transaction attributes (Figure 2-1~11) .
As seen from Figure 2 , the realized volatility of behavior presents a common evolutionary feature. The early resumption of the market realized volatility is smaller and smaller, then realized volatility is larger, and the days of realized volatility characteristics are very similar, so the trading behavior and realized volatility have cooperative movement characteristics.
stepwise regressions
Based on the linear model of trading behavior variables, turnover volatility and realized volatility (Table 1) , the results showed that some behavioral variables can significantly explain the realized volatility. Therefore, our linear model is the best fitting method ( Table2 shows: (1) T statistics of RV3, RV7,RV2 and RV8 are greater than 2, shows significantly the influence of DP, DK, kk and KP on days of realized volatility; (2) according to the T statistics the size of transactions on the realized volatility has positive effect in order; (3) discrimination value is 0.15 and the variables in the stepwise regression model; S value decreased from 0.000004 to 0.000002, R2 increased from 93.61 to 98.24 Mallows, CP value decreased from 546.6 to 8.2, which shows that the best linear stepwise regression fitting model was better than before; (4) R2 explaining realized volatility reached more than 98.24%.
Both table 1 and table 2 shows that the T statistics of both hand change and double Ping are smaller, while the other 4 trading strategies have higher t values. It shows that the selection steps of attribute variables in stepwise regression are reasonable and the obvious explanatory variables do not enter the best linear model. Through the comparative analysis found that: (1) DK, and HS and realized volatility are negatively correlated, and DP, KC and PC have a positive correlation to realized volatility; (2) DK, HS and SP reduce the days of realized volatility, and DP, KK and KP increase of realized volatility. Volume change is not the micro cause of price fluctuation.
result analysis
This section explains the following conclusions. First, the 3-behavioral variables in linear model exclude turnover, opening, and trading volume volatility. Turnover trading accounted for more than 30% of all turnovers, turnover increased, but there was no significant impact on volatility. Volume volatility has no significant effect on the realized volatility, so it can be seen that turnover will not directly affect the intraday volatility of Treasury bond futures.
Second, a linear model between behavioral variables and realized volatility is established. Model coefficients of DH, DP, HS, KK, KP and SH are less than 0.5, and have weak influence on realized volatility. The absolute value of coefficient of KK is above 0.5, moderate impact on the intraday price realized volatility; the absolute value of the coefficient of KC and KP was more than 1, which has strongly effect on realized volatility.
Third, the HS and SP behavior is weakly impact on volatility. Four positive related behavioral variables are divided into both sides, compared with the effect on volatility, has a strong impact on the fluctuation. two kinds of behavior caused by fluctuations in the market in the same direction, the risk of fluctuations in the direction of KK; and two kinds of behavior to the market brought about by the contrary, multi-level amplification of the market volatility, more stabilize market volatility. The magnification is far greater than the magnification of market volatility. Therefore, the price fluctuation of Treasury bond futures is dominated by many parties. This has a certain relationship with the bear market and the bull market during the sample period.
Conclusion
Through a linear model of volatility and trading behavior variables, we found that regression coefficient of behavior variables included DH, DP, HS, KK, KP and SH are significant, and different extent explain the realized bond futures intraday price volatility; and the DH, KC, KH and PC provide a insignificant explanation. Therefore, it is found that the effect to the trading behavior is not obvious; many transactions small changes will lead to fluctuations in the market; many behaviors are the dominant force in realized volatility.
This paper provides a new empirical support for monitoring the risk of Treasury bond futures transactions. Then we get the following enlightenment: trading behavior is a key factor in addition to the positions, micro volume and price index; the influence due to trading behavior was significantly larger than the volume of transactions. Therefore, we recognize clearly conducive to the management of futures trading behavior risk, and actively safeguard the stable operation of the market; and the investors should fully consider the impact of transaction acts, take good control of the investment risk trading behavior.
